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H{shulphqwdo Uhvxowv rq Edujdlqlqj xqghu Dowhuqdwlyh Surshuw| Uljkwv
Uhjlphv
-BWj, iNtNAWBAa cBtNA 7WN|| cNAt|NA_
Iheuxdu| 59/ 4<<<

h

Ot|iBW| Wkh dhfw ri dowhuqdwlyh surshuw| uljkwv uhjlphv rq wkh fkrlfh
ehwzhhq wdnlqj dq remhfw dqg dftxlulqj lw yld d frqvhqvxdo h{fkdqjh lv h{shu0
lphqwdoo| h{soruhg lq d wzr0shulrg vfuhhqlqj prgho1 H{shulphqwdo wuhdwphqwv
lqyroylqj fdug jdph lpsohphqwdwlrq |lhog uhvxowv wkdw duh jhqhudoo| frqvlvwhqw
zlwk htxloleulxp suhglfwlrqv1 Frpsdudwlyh vwdwlfv uhvxowv dfurvv wuhdwphqwv
vxjjhvw wkdw yduldwlrqv lq krz ohjdo hqwlwohphqwv duh dzdughg e| frxuwv zloo kdyh
d vljqlfdqw lpsdfw rq wkh revhuyhg fkrlfh ehwzhhq edujdlqlqj dqg h{sursuldwlqj
dq remhfw1
 YA|iNaW|NA
Lw kdv orqj ehhq uhfrjql}hg wkdw lqfrpsohwh lqirupdwlrq lv lwvhoi d edujdlqlqj ru
wudqvdfwlrq frvw zklfk ohdgv wr lqhflhqw ghod| lq edujdlqlqj ryhu wkh h{fkdqjh ri
ohjdo hqwlwohphqwv1 +Vhh/ h1j1/ Frrwhu +4<;5,/ Iduuhoo +4<;:,/ dqg Vdpxhovrq+4<;8,,1
Uhfhqwo|/ Mrkqvwrq +4<<8, dqg D|uhv2Wdooh| +4<<8, kdyh vkrzq wkdw e| eoxuulqj xs
ru fuhdwlqj xqfhuwdlqw| uhjduglqj wkh rzqhuvkls ri d ohjdo hqwlwohphqw/ wkh odz pd|
dfwxdoo| lpsuryh lqfhqwlyhv lq lqfrpsohwh lqirupdwlrq edujdlqlqj ryhu wkhlu h{fkdqjh1
Wklv uhvxow lv uhodwhg wr wkh jhqhudo lqfhqwlyh frpsdwlelolw| hhfw ri xqfhuwdlq rzq0
huvkls uvw ghprqvwudwhg e| Fudpwrq/ Jleerqv dqg Nohpshuhu +4<;:,/ exw zkdw
gulyhv wkhvh uhvxowv lv wkdw xqghu eoxuu| ru xqfhuwdlq hqwlwohphqwv/ rzqhuvkls ri dq
hqwlwohphqw lwvhoi lv xqfohdu h{ dqwh/ vr wkdw d srwhqwldo ex|hu pd| fuhgleo| wkuhdwhq
wr e|sdvv edujdlqlqj dqg lqvwhdg vlpso| wdnh wkh hqwlwohphqw dqg dzdlw d ohjdo gh0
whuplqdwlrq ri lwv rzqhuvkls1 Vxfk fuhgleoh wdnlqj wkuhdwv pd| uhgxfh wkh lqfhqwlyh
iru srwhqwldo vhoohuv wr krog rxw1 Ex|huv pd| xvh wkh fuhgleoh wkuhdw wr wdnh dv dq
dowhuqdwlyh wr ghod| frvw dv d phdqv ri vfuhhqlqj vhoohu w|shv1 +Vhh Mrkqvwrq +4<<8,,1
Lq wkh fdqrqlfdo qxlvdqfh vhwwlqj ghvfulehg e| Frdvh +4<93,/ iru h{dpsoh/ wkh odz
pljkw fohduo| dvvljq d surshuw| uljkw wr d uhvlghqw wr eh iuhh ri kdup fdxvhg e| dq
dgmdfhqw idfwru|*v vprnh +d uhjlph zklfk zrxog rewdlq li wkh odz khog wkdw wkh vprnh
zdv d wuhvsdvv,1 Lq wkh dowhuqdwlyh uhjlph/ wkh odz pljkw ghwhuplqh zkhwkhu ru qrw
wkh uhvlghqw kdg dq hqwlwohphqw wr eh iuhh ri kdup fdxvhg e| wkh idfwru|*v vprnh e|
W `@h|L?
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edodqflqj wkh kdup fdxvhg e| wkh vprnh djdlqvw wkh ydoxh jhqhudwhg e| wkh idfwru|*v

rshudwlrq1 Vxfk edodqflqj zrxog rffxu rqo| diwhu wkh idfwru| frpphqfhg rshudwlrq
dqg vshzhg vprnh xsrq lwv qhljkeru1 Xqghu vxfk d ohjdo uhjlph +zklfk lv urxjko|
htxlydohqw wr wkdw zklfk jryhuqv vxfk glvsxwhv xqghu wkh frpprq odz ri qxlvdqfh,/
dv|pphwulf lqirupdwlrq dv wr wkh pdjqlwxgh ri wkh uhvlghqw*v kdup pljkw zhoo fuhdwh
dq lqfhqwlyh iru wkh idfwru| vlpso| wr rshudwh dqg fdxvh kdup zlwkrxw uvw jhwwlqj
wkh uhvlghqw*v frqvhqw +wr %wdnh% wkh hqwlwohphqw,/ ru wr fuhgleo| wkuhdwhq wr gr vr1
E| frqwudvw/ zhuh rzqhuvkls ri wkh hqwlwohphqw ghqlwh udwkhu wkdq frqwlqjhqw xsrq
wkh rxwfrph ri h{ srvw edodqflqj/ wdnlqj zrxog eh fuhgleoh rqo| ehfdxvh wkh vdqfwlrq
iru vxfk d wdnlqj zdv zhdn +d orz gdpdjh sd|phqw/ iru h{dpsoh,1
Dw wkh yhu| ohdvw/ wkh uhfhqw zrun rq lqfrpsohwh dqg xqfhuwdlq hqwlwohphqwv dqg
edujdlqlqj lpsolhv wkdw dowhuqdwlyh hqwlwohphqwv uhjlphv rxjkw wr dhfw qrw rqo|
htxloleulxp edujdlqlqj ehkdylru/ exw wkh fkrlfh ehwzhhq edujdlqlqj dqg wdnlqj dq
hqwlwohphqw1 H{lvwlqj h{shulphqwdo zrun lq odz dqg hfrqrplfv vxfk dv Krpdq dqg
Vslw}hu +4<;5/ 4<;8, kdv irfxvhg rq whvwlqj Frdvhdq suhglfwlrqv uhjduglqj wkh hhfw ri
dowhuqdwlyh dvvljqphqwv ri ghqlwh hqwlwohphqwv rq edujdlqlqj hflhqf| dqg glvwulex0
wlrq1 Uhodwhg zrun kdv h{soruhg zkhwkhu wkh zd| lq zklfk vxfk ghqlwh hqwlwohphqwv
duh dftxluhg dhfwv vxemhfwv* vhqvh ri glvwulexwlrqdoo| %idlu% rxwfrphv +Krpdq hw1
do1 4<<7, dqg krz lqvwlwxwlrqv dhfw edujdlqlqj rxwfrphv +Furvrq ) Pqrrnlq 4<<:,1
Suhylrxv h{shulphqwdo zrun kdv qrw/ krzhyhu/ whvwhg suhglfwlrqv uhjduglqj wkh hhfw
ri dowhuqdwlyh irupv ri ohjdo hqwlwohphqw ~ ghqlwh yhuvxv frqwlqjhqw ~ rq edujdlqlqj
dqg wdnlqj ehkdylru1 Lw lv wklv jds lq wkh olwhudwxuh zklfk zh dgguhvv khuh1
Rxu h{shulphqwdo wuhdwphqwv duh edvhg rq d jdph0wkhruhwlf dqdo|vlv ri edujdlqlqj
yhuvxv wdnlqj lq d wzr0shulrg vfuhhqlqj prgho ghyhorshg e| Mrkqvwrq +4<<8,/ dqg lq
wkh qh{w vhfwlrq zh ghvfuleh wkdw prgho dqg lwv suhglfwhg htxloleuld xqghu rxu fkrvhq
sdudphwhuv1 Zh wkhq ghvfuleh wkh h{shulphqwdo wuhdwphqwv/ dqg suhvhqw wkh uhvxowv1
Zh frqfoxgh e| glvfxvvlqj gluhfwlrqv iru ixwxuh uhvhdufk dqg wkh srwhqwldo srolf|
lpsolfdwlrqv ri wkh uhvxowv1

4 Cj Naj, BAa ijaW|ja .`,OiB
Zh dqdo|}h wkh fkrlfh ehwzhhq edujdlqlqj iru dqg wdnlqj d ohjdo hqwlwohphqw lq d
wzr0shulrg vfuhhqlqj prgho ghulyhg iurp Mrkqvwrq +4<<8,1
vlqjoh remhfw1
nqrzohgjh1

Y

Lq wkh prgho/ wkhuh lv d

Wkh xqlqiruphg sod|hu*v ydoxdwlrq ri wkh remhfw/ jlyhq e|

y

/ lv frpprq

Iru vlpsolflw|/ lw lv dvvxphg wkdw wkh lqiruphg sod|hu*v ydoxdwlrq ri wkh

 > lv xqlirupo| glvwulexwhg ryhu wkuhh srvvleoh uhdol}dwlrqv/ o> p> ru k1 Wklv
glvwulexwlrq lv frpprq nqrzohgjh exw wkh uhdol}dwlrq lv nqrzq rqo| wr wkh lqiruphg
sod|hu1 Shulrg wzr sd|rv duh glvfrxqwhg e| d +frpprq, idfwru  zlwk 3 ?  ? 4=
Lq wkh uvw shulrg ri wkh wzr shulrg jdph/ wkh lqiruphg sod|hu pryhv uvw dqg
fkrrvhv ehwzhhq wdnlqj +ru %fdswxulqj%, wkh remhfw dqg rhulqj wr ex| wkh remhfw iru
d vwdwhg sulfh s1 Li wkh xqlqiruphg sod|hu fdswxuhv wkh remhfw/ wkhq wkh ohjdo v|vwhp lv
frvwohvvo| lqyrnhg wr ghwhuplqh zkhwkhu wkh fdswxuh vxffhhgv ru qrw dqg wkh sd|rv
iurp fdswxuh1 +Rqh pd| wklqn/ iru frqfuhwhqhvv/ ri dgmdfhqw vwuhdpvlgh rzqhuv

remhfw/
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+ulsduldqv,> zkhq rqh ulsduldq gudzv zdwhu rxw ri wkh vwuhdp/ wkh rwkhu pd| vhhn wr
rewdlq d frxuw uxolqj wkdw wkh xvhu kdv qr uljkw wr glyhuw wkh vwuhdp*v rz lq wkdw
pdqqhu ru yroxph,1 Dv wkh h{dpsoh lqglfdwhv/ wkh sd|rv iurp fdswxuh duh d ixqfwlrq
ri wkh sduwlfxodu ohjdo uljkwv uhjlph wkdw lv lq hhfw1 Li wkh xqlqiruphg sod|hu kdv
pdgh dq rhu lq shulrg rqh/ wkhq wkh lqiruphg sod|hu pxvw ghflgh ehwzhhq dffhswlqj
dqg uhixvlqj wkh rhu1 Li wkh rhu lv dffhswhg/ wkhq wkh sd|rv wr wkh lqiruphg
dqg xqliruphg sod|hu duh jlyhq uhvshfwlyho| e| s dqg y  s= Li d uvw shulrg rhu lv
uhmhfwhg e| wkh lqiruphg sod|hu/ wkhq wkh jdph pryhv wr wkh vhfrqg shulrg/ zkhuh
wkh xqlqiruphg sod|hu pryhv uvw dqg fkrrvhv ehwzhhq fdswxulqj ru frqfhglqj1 Li
wkh xqlqiruphg sod|hu frqfhghv lq shulrg wzr/ wkhq wkh lqiruphg sod|hu*v sd|r lv
jlyhq e| Y zkloh wkh xqlqiruphg sod|hu uhfhlyhv d sd|r ri vrph I A 3= +Wklv pd|
eh udwlrqdol}hg e| lpdjlqlqj wkdw wkh lqiruphg sod|hu*v delolw| wr uhdol}h ydoxh iurp
wkh remhfw lv srvwsrqhg e| yluwxh ri wkh xqlqiruphg sod|hu*v fkdoohqjh wr srvvhvvlrq/
zkloh wkh dvvxpswlrq wkdw wkh xqlqiruphg sod|hu jhwv d srvlwlyh sd|rxw I zkhq
lw frqfhghv phdqv wkdw wkh ghflvlrq wr fdswxuh lqvwhdg ri frqfhglqj kdv d srvlwlyh
pdujlqdo frvw,1 Li wkh xqlqiruphg sod|hu fkrrvhv wr fdswxuh lq wkh vhfrqg dqg qdo
shulrg/ wkhq sd|rv duh d ixqfwlrq ri wkh sduwlfxodu surshuw| uljkwv uhjlph lq hhfw/
exw duh glvfrxqwhg e| =
5141

Suhglfwhg Htxloleuld xqghu Dowhuqdwlyh Surshuw| Uljkwv Uhjlphv1

Dv lqglfdwhg e| wklv jhqhudo ghvfulswlrq/ htxloleuld lq wklv jdph duh d ixqfwlrq ri wkh
sduwlfxodu surshuw| uljkwv uhjlph zklfk lv lq hhfw/ iru wkdw uhjlph ghwhuplqhv wkh
sd|rv lq wkh hyhqw ri dq xqfrqvhqwhg wdnlqj ru fdswxuh1 Zh frqgxfwhg h{shulphqwv
zlwk irxu vxfk uhjlphv/ kroglqj wkh sdudphwhuv y/ Y  dqg  frqvwdqw dfurvv uhjlphv1
Lq rxu h{shulphqwv/ zh vhw

y

@ ;> o@7/ p@9/ k@43> dqg



@ 4@5= Wkh sdudphwhu ydoxhv

zhuh fkrvhq wr jhqhudwh xqltxh dqg glvwlqfw Ed|hvldq Shuihfw htxloleulxp ehkdylru
xqghu wkh dowhuqdwlyh surshuw| uljkwv uhjlphv1

Ghqlwh Hqwlwohphqw Surwhfwhg e| d Surshuw| Uljkw 1 Wklv uhjlph lv
phdqw wr fdswxuh zkdw hfrqrplvwv prvw riwhq phdq zkhq wkh| vshdn ri %surshuw|
uljkwv=% d zruog lq zklfk lw lv h{ dqwh frpprq nqrzohgjh wkdw rqh ru wkh rwkhu ri
wkh sduwlhv grhv lq idfw kdyh d ohjdo hqwlwohphqw wr wkh remhfw h{ dqwh/ zkloh wkh rwkhu
grhv qrw/ dqg dq| dwwhpsw wr wdnh dq hqwlwohphqw zlwkrxw frqvhqw zloo eh vhyhuho|
sxqlvkhg e| wkh odz1 Zlwk vxflhqwo| vhyhuh sxqlvkphqw/ dqg ghqlwh h{ dqwh
rzqhuvkls/ wdnlqj wkh hqwlwohphqw lv qrw d fuhgleoh dfwlrq/ dqg wkh hqwlwohphqw zloo
eh h{fkdqjhg li dw doo rqo| yld d frqvhqvxdo wudqvdfwlrq1
Iru wklv uhjlph/ zh vxssrvh wkdw wkh lqiruphg sod|hu kdv wkh ghqlwh ohjdo hqwl0
wohphqw wr wkh remhfw dqg wkdw wkh sxqlvkphqw iru xqfrqvhqwhg wdnlqj lv vxflhqwo|
vhyhuh wkdw fdswxuh lv qhyhu fuhgleoh1 Zlwk vxfk d uhjlph/ rxu wzr0shulrg prgho
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uhgxfhv wr d sduwlfxodu/ vlpsolhg yhuvlrq ri wkh jhqhudo prgho ri lqfrpsohwh lqiru0
pdwlrq edujdlqlqj ghyhorshg e| Ixghqehuj/ Ohylqh dqg Wluroh +4<;6,1 Xqghu rxu
sdudphwulf dvvxpswlrqv/ lw lv vwudljkwiruzdug wr vhh wkdw e| pdnlqj d uvw shulrg
rhu ri s @ p @ +4@5,+9,> wkh xqlqiruphg sod|hu zloo lqgxfh erwk wkh o dqg p w|sh
lqiruphg hqwlwohphqw kroghuv wr dffhsw lpphgldwho| +vlqfh uhmhfwlrq zrxog vlpso|
eh iroorzhg e| frqfhvvlrq dqg wkh vdph glvfrxqwhg sd|r iurp wkh p w|sh dqg d
orzhu sd|r iru wkh o w|sh,/ dqg wkdw vxfk d vwudwhj| lv sd|r0pd{lpl}lqj iru wkh
xqlqiruphg sod|hu1

Ghqlwh Hqwlwohphqw Surwhfwhg e| d Oldelolw| Uxoh1 Wklv uhjlph jlyhv

wkh xqlqiruphg sod|hu dq hqwlwohphqw wr fdswxuh wkh remhfw/ surylghg wkdw wkh sod|hu
sdlg gdpdjhv htxdo wr wkh h{shfwhg ydoxh ri wkh remhfw wr wkh lqiruphg sod|hu1 Wklv
uhjlph zrxog frqyhqwlrqdoo| eh xqghuvwrrg dv d %oldelolw|% uxoh lq wkh odz dqg hfr0
qrplfv olwhudwxuh1 Lw frqirupv txlwh forvho| wr zkdw wkh jryhuqphqw*v hplqhqw gr0
pdlq dxwkrulw| zrxog orrn olnh zhuh wkh jryhuqphqw uhtxluhg wr frpshqvdwh dw dq
dyhudjh gdpdjh udwh iru dq| wdnlqj ri sulydwh surshuw|1 Wkdw lv/ rqh pd| dovr wklqn
ri wklv uhjlph dv dzduglqj dq hqwlwohphqw wr wkh remhfw wr wkh lqiruphg sod|hu/ exw
surwhfwlqj wkdw hqwlwohphqw iurp xqfrqvhqwhg wdnlqjv rqo| xs wr wkh dyhudjh ydoxh1
Zlwk rxu sdudphwulf dvvxpswlrqv/ wkh dyhudjh ydoxh ri wkh remhfw wr wkh lqiruphg
sod|hu lv 919:1 Dq lpphgldwh wdnlqj zrxog frqvhtxhqwo| jhqhudwh d +fhuwdlq, sd|r
ri ; 9=9: @ 4=66 wr wkh xqlqiruphg sod|hu/ dqg lw kdv lqghhg w|slfdoo| ehhq dvvxphg

lq wkh odz dqg hfrqrplfv olwhudwxuh wkdw vxfk d uhjlph qhfhvvdulo| lqgxfhv sduwlhv wr
e|sdvv edujdlqlqj +vhh wkh glvfxvvlrq lq D|uhv ) Wdooh|,1 Krzhyhu/ wklv lv jhqhudoo|
idovh +vhh D|uhv ) Wdooh|/ dqg Mrkqvwrq,/ dqg grhv qrw krog iru rxu sdudphwulf
dvvxpswlrqv1 Lqvwhdg/ e| fuhgleo| wkuhdwhqlqj wr wdnh dqg sd| dyhudjh gdpdjhv/ wkh
xqlqiruphg sduw| fdq lqgxfh doo wkuhh w|shv ri lqiruphg sod|hu wr dffhsw d uvw shulrg
rhu htxdo wr wkh glvfrxqwhg ydoxh ri dyhudjh gdpdjhv/ ru 61661 Rxu sdudphwhuv
jhqhudwh d fdvh lq zklfk vwulfw oldelolw| iru dyhudjh kdup hqdeohv wkh xqlqiruphg
sduw| wr rewdlq wkh remhfw e| frqvhqvxdo h{fkdqjh1

Shuihfw Edodqflqj +Shuihfw Frqwlqjhqw Hqwlwohphqw,1 Xqghu shuihfw edo0
dqflqj/ wkh odz grhv qrw pdnh d ghqlwh h{ dqwh dvvljqphqw ri wkh hqwlwohphqw wr wkh
remhfw1 Udwkhu/ wkh hqwlwohphqw ~ rzqhuvkls ri wkh remhfw ~ lv frqwlqjhqw xsrq wkh
rxwfrph ri dq h{ srvw lqtxlu| e| wkh ohjdo ghflvlrqpdnhu lqwr lwv uhodwlyh ydoxdwlrq/ dq
lqtxlu| wkdw lv wuljjhuhg e| dq xqfrqvhqwhg wdnlqj ri wkh hqwlwohphqw iurp wkh sduw|
zkr ehjlqv lq srvvhvvlrq1 Wkh h{dpsoh ri wkh srooxwlqj idfwru| dqg lwv uhvlghqwldo
qhljkeru vr frpprq lq hfrqrplvwv* glvfxvvlrq ri h{whuqdolwlhv looxvwudwhv d uhjlph ri
frqwlqjhqw hqwlwohphqwv1 Iru xqghu Dphulfdq frpprq odz/ zkhwkhu ru qrw d uhvlghqw
kdv dq hqwlwohphqw wr eh iuhh ri kdupixo srooxwlrq lv qrw nqrzq h{ dqwh/ exw ghshqgv
lqvwhdg xsrq krz d frxuw zloo edodqfh wkh xwlolw| ri wkh idfwru|*v rshudwlrq djdlqvw
wkh kdup wr wkh uhvlghqw1 Lq dq lghdo ru shuihfw edodqflqj uhjlph/ wkh frxuw rewdlqv
ehwwhu h{ srvw nqrzohgjh wkdq wkh sduwlhv kdg h{ dqwh/ dqg ohduqv erwk wkh lqiruphg
dqg xqlqiruphg sod|hu*v ydoxh/ dzduglqj wkh hqwlwohphqw wr zklfkhyhu sod|hu ydoxhv

.!Vji6jA|B, -jt,|t NA Bi}BAA} Aaji ,|jiAB|j iNVji|+ -}|t -j}6jt8

wkh remhfw prvw kljko|1
Wkh hhfw ri vxfk d shuihfw edodqflqj uhjlph lv wr fuhdwh d fkdqfh wkdw wkh xq0
lqiruphg sod|hu lq idfw kdv wkh ohjdo hqwlwohphqw wr wkh remhfw/ wkdw li vkh wdnhv wkh
remhfw/ wkh frxuw zloo qg wkdw lw zdv khuv doo dorqj/ ehfdxvh vkh ydoxhv lw pruh kljko|
wkdq grhv wkh lqiruphg sod|hu zkr ehjdq zlwk lw1 Wr eh pruh suhflvh/ xqghu d edo0
dqflqj uhjlph/ fdswxulqj wkh remhfw zloo eh fuhgleoh li wkhuh lv d vxflhqwo| juhdw
fkdqfh wkdw wkh fdswxuhu zloo eh dzdughg wkh hqwlwohphqw e| wkh frxuw1
Dv d jhqhudo uhvxow +vhh Mrkqvwrq 4<<8,/ zkhq wkh edodqflqj uhjlph lv shuihfw ~
lq wkh vhqvh wkdw zkhq wkhuh lv d fdswxuh/ zlwk suredelolw| rqh wkh frxuw frvwohvvo|
dzdugv wkh hqwlwohphqw wr wkh sod|hu zkr ydoxhv lw prvw kljko| ~ wkhq wkhuh lv qr
lqfhqwlyh iru wkh xqlqiruphg sod|hu wr edujdlq1 Lqvwhdg/ wkh remhfw lv wdnhq lpphgl0
dwho| e| wkh xqlqiruphg sod|hu1 Lq d vhqvh/ shuihfw dqg frvwohvv h{ srvw yhulfdwlrq
frpsohwho| vxssodqwv sulydwh edujdlqlqj12 Rq rxu sdudphwulf dvvxpswlrqv/ wudgh lv

h{ dqwh hflhqw +wkdw lv/ ; A 53@6,/ dqg khqfh wkh xqltxh htxloleulxp xqghu d shuihfw
edodqflqj uhjlph lv iru wkh xqlqiruphg sod|hu wr fdswxuh lq shulrg rqh1

Lpshuihfw Edodqflqj +Lpshuihfw Frqwlqjhqw Hqwlwohphqw,1 Lw lv vxuho|
lq jhqhudo xquhdolvwlf wr wklqn wkdw wkh frxuw fdq vrphkrz rewdlq shuihfw h{ srvw
lqirupdwlrq uhjduglqj wkh sod|huv* uhodwlyh ydoxdwlrq ri dq remhfw/ zkhq wkdw nqrzo0
hgjh zdv dv|pphwulfdoo| glvwulexwhg ehwzhhq wkh sod|huv h{ dqwh1 Dw wkh vdph
wlph/ li ohjdo idfw0qglqj +h{ srvw yhulfdwlrq, lv dw doo udwlrqdo/ wkhq lw zrxog vhhp
uhdvrqdeoh wr vxssrvh wkdw wkh suredelolw| wkdw wkh frxuw dzdugv wkh hqwlwohphqw wr
rqh sod|hu lqfuhdvhv/ wkh eljjhu lv wkdw sod|hu*v ydoxdwlrq uhodwlyh wr wkh rwkhu sod|hu*v
ydoxdwlrq1 Wr irupdol}h vxfk d udwlrqdo exw lpshuihfw h{ srvw yhulfdwlrq surfhvv/
ohw S @ Su^ l w|sh lqiruphg sod|hu jhwv wkh hqwlwohphqw`/ dqg ohw S, @ 3> S6 @ 8@9>
S @ 64@691
Wkhvh ydoxhv fdswxuh d ohjdo surfhvv zklfk lv lpshuihfw dqg lqghhg
eldvhg djdlqvw wkh xqlqiruphg sod|hu +iru hyhq zkhq wkh lqiruphg sod|hu*v ydoxh lv
rqo| 9/ vkh vwloo zlqv zlwk suredelolw| 8@9 djdlqvw dq xqlqiruphg sod|hu zlwk ydoxh
ri ;,/ exw lv qrqhwkhohvv udwlrqdo/ lq wkdw wkh eljjhu wkh lqiruphg sod|hu*v ydoxh/ wkh
kljkhu lv wkh suredelolw| wkdw vkh jhwv wkh hqwlwohphqw1
Lq jhqhudo/ zkhq h{ srvw edodqflqj lv lpshuihfw/ wkh xqlqiruphg sod|hu*v grpl0
qdqw vwudwhj| pd| eh wr edujdlq lq wkh vkdgrz ri d fuhgleoh wdnlqj wkuhdw1 Wkdw lv/
udwkhu wkdq xvlqj ghod| wr vfuhhq rxw wkh orz ydoxh w|shv/ wkh xqlqiruphg sod|hu pd|
xvh d wkuhdw wr wdnh dqg eh ghfoduhg wkh hqwlwohphqw kroghu dv d zd| ri lqgxflqj orz
ydoxh w|shv wr djuhh wr frqvhqvxdoo| h{fkdqjh wkh hqwlwohphqw zlwkrxw ghod|1 Iru
uhdvrqdeoh vshflfdwlrqv ri wkh ohjdo edodqflqj surfhvv +yld wkh ixqfwlrq S ,/ vxfk
d vwudwhj| jhqhudwhv d kljkhu sd|r wr wkh xqlqiruphg sod|hu wkdq vlpso| fdswxulqj
lpphgldwho| +vhh Mrkqvwrq/ 4<<8,1 Rq wkh sduwlfxodu vshflfdwlrq fkrvhq iru rxu
h{shulphqwdo wuhdwphqwv/ wkh xqltxh Ed|hvldq Shuihfw htxloleulxp lv iru wkh xqlq0
iruphg sod|hu wr rhu S6 +4@5,+9, @ 5=8 +zklfk lv wkh h{shfwhg glvfrxqwhg sd|r
wr dq p 0w|sh lqiruphg sod|hu li vkh uhmhfwv wkh rhu dqg wkh lqiruphg sod|hu wkhq
2
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fdswxuhv lq shulrg wzr,/ dqg wr wkhq fdswxuh li wkh rhu lv uhixvhg1 Erwk wkh o dqg
p 0 w|sh sod|huv dffhsw wklv rhu1
Dv fdq hdvlo| yhulhg/ vxfk d vwudwhj| jhqhudwhv
d dq h{shfwhg sd|r ri 749@43; 
@ 6=;8 wr wkh xqlqiruphg sod|hu/ zklfk h{fhhgv wkh
sd|r ri 6:9@43; 
@ 6=7; wkdw vkh zrxog rewdlq e| fdswxulqj lpphgldwho|1
D Vxppdu| ri Htxloleulxp Suhglfwlrqv1
Wdeoh 4 vxppdul}hv wkh suhglfwhg
htxloleulxp ehkdylru iru erwk wkh lqiruphg dqg xqlqiruphg sod|hu lq rxu irxu dowhu0
qdwlyh surshuw| uljkwv hqylurqphqwv1 Revhuyh wkdw rqo| xqghu d eoxuu| ru lpshuihfw
edodqflqj uhjlph gr zh h{shfw wr revhuyh htxloleuld lqyroylqj wzr shulrgv ri sod|1
Xqghu erwk wkh ghqlwh surshuw| uljkw dqg wkh ghqlwh surshuw| uljkw zlwk vwulfw old0
elolw| iru dyhudjh kdup/ zh h{shfw wr revhuyh dq lpphgldwh frqvhqvxdo h{fkdqjh/ exw
lqhflhqw h{fkdqjh rffxuv rqo| xqghu wkh oldelolw| uhjlph1 Rqo| xqghu wkh shuihfw
edodqflqj uhjlph grhv wkh prgho suhglfw dq lpphgldwh wdnlqj1

Surshuw| Uljkw
Oldelolw| Uxoh
Shuihfw Edodqflqj
Lps1 Edodqflqj

Xqlqiruphg Sod|hu

rhu s@6
rhu s@6166> fdswxuh li s uhmhfwhg
fdswxuh lpphgldwho|
rhu s@518> fdswxuh li s uhixvhg

Lqiruphg Sod|hu

o/p dffhsw> k uhmhfwv
doo w|shv dffhsw
o/p dffhsw> k uhmhfwv

Wdeoh 41 Suhglfwhg Htxloleulxp Ehkdylru xqghu Dowhuqdwlyh Surshuw| Uljkwv
Uhjlphv

 Cj .!Vji6jA|
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H{shulphqwdo Ghvljq1

Zh ghvljqhg dqg udq d irxu0wuhdwphqw ehwzhhq0

vxemhfwv h{shulphqw wr lpsohphqw dqg whvw wklv prgho1 Vlqfh zh zdqwhg wr plplf
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wkh w|sh ri frqiurqwdwlrq vhhq lq d qxlvdqfh glvsxwh/ wkh h{shulphqw zdv iudphg
dqg sod|hg dv dq dgyhuvduldo fdug jdph ehwzhhq wzr vxemhfwv lq zklfk wkh zlqqhu
hduqv prqh| +olnh srnhu ru rwkhu jdphv,1e Wkh qxpehu rq wkh fdugv ri hdfk sod|hu

uhsuhvhqwhg wkdw sod|hu*v ydoxh iru wkh remhfw lq wkh prgho1 Irxu glhuhqw ohjdo
uhjlphv duh prghohg e| fkdqjlqj wkh uxohv ri wkh fdug jdph> wkdw lv/ e| fkdqjlqj
zkr zlqv ru orvhv zlwk zkdw fdugv zkhq rqh vlgh fdswxuhv wkh rwkhuv fdug1
Lq doo wuhdwphqwv/ wkh xqlqiruphg sod|hu +fdoohg Sod|hu Xs lq wkh lqvwuxfwlrqv,
zdv vhdwhg dw d ghvn zlwk d qrupdo sod|lqj fdug idfh0xs1 Lq doo wuhdwphqwv/ wklv fdug
kdg wkh ydoxh ; dqg wklv ydoxh zdv frpprq nqrzohgjh/ mxvw dv lq wkh prgho1
Wkh xqlqiruphg sod|hu wkhq vkxhg wkuhh rwkhu sod|lqj fdugv> d 7 + o, d 9 +p, dqg
d 43 +k, dqg suhvhqwhg wkhp idfh grzq wr wkh lqiruphg sod|hu +fdoohg Sod|hu Grzq
lq wkh lqvwuxfwlrqv,1 Wkh lqiruphg sod|hu fkrvh rqh fdug dw udqgrp/ orrnhg dw lw/ dqg
sodfhg lw idfh grzq rq wkhlu ghvn1 Wkxv/ dv lq wkh prgho/ wkh lqiruphg sod|hu*v ydoxh
iru wkh hqwlwohphqw zdv gudzq iurp d frpprqo|0nqrzq xqlirup glvwulexwlrq ^ o> p> k`
dqg zdv sulydwh nqrzohgjh1
Lq doo wuhdwphqwv/ wkh srvvleoh pryhv zhuh wkh vdph dqg zhuh sdudooho wr wkh
prgho ghvfulehg lq Vhfwlrq 51 Iluvw/ wkh xqlqiruphg sod|hu fkrvh hlwkhu wr pdnh dq
rhu wr wkh lqiruphg sod|hu ru wr fdswxuh wkh rwkhu sod|hu*v fdug1 Li wkh xqlqiruphg
sod|hu fdswxuhg/ wkh jdph zdv ryhu/ dqg wkh rxwfrph uhvroyhg glhuhqwo| xqghu wkh
irxu ohjdo uhjlphv +irxu wuhdwphqwv,1 Li wkh xqlqiruphg sod|hu pdgh dq rhu/ wkh
lqiruphg sod|hu frxog hlwkhu dffhsw ru uhmhfw1 Li wkh lqiruphg sod|hu dffhswhg wkh
rhu/ wkh jdph zdv ryhu> wkh xqlqiruphg sod|hu hduqhg khu ydoxh lq grooduv +';,
plqxv wkh dffhswhg rhu dprxqw/ zkloh wkh lqiruphg sod|hu hduqhg wkh rhu zklfk
kh kdg dffhswhg1 Li wkh lqiruphg sod|hu uhmhfwhg wkh rhu/ wkh glvfrxqw udwh  zdv
dssolhg dqg doo sd|rv zhuh fxw lq kdoi1 Dw wklv wlph/ wkh xqlqiruphg sod|hu djdlq
kdg wzr fkrlfhv1 Iluvw/ vkh frxog fdswxuh zlwk wkh vdph uxohv dv ehiruh exw zlwk
sd|rv fxw lq kdoi ru vkh frxog frqfhgh +vlpso| vwrs wkh dfwlylw|,/ hduqlqj d qrplqdo
dprxqw +832f, zkloh wkh lqiruphg sod|hu hduqhg rqh0kdoi ri khu fdug*v ydoxh1 Iljxuh 4
lq wkh qh{w vxevhfwlrq vkrzv wkh jdph dv wkh vxemhfwv vdz dqg sod|hg lw1
Irxu glhuhqw wuhdwphqwv fruuhvsrqglqj wr wkh irxu hqwlwohphqwv uhjlphv ghvfulehg
deryh zhuh uxq> wkhvh wuhdwphqwv glhuhg lq zkdw kdsshqhg zkhq wkh xqlqiruphg
sod|hu fdswxuhg1 Wkh glvfxvvlrq ehorz uhihuv wr d fdswxuh lq wkh uvw urxqg> sd|rv
zhuh pxowlsolhg e| 18 li wkh fdswxuh rffxuuhg lq wkh vhfrqg urxqg1

Ghqlwh Hqwlwohphqw Surwhfwhg e| d Surshuw| Uljkw1

Lq wklv wuhdwphqw/

wkh hqwlwohphqw ehorqjv wr wkh lqiruphg sod|hu/ wkxv li wkh xqlqiruphg sod|hu fds0
wxuhv/ wkh lqiruphg sod|hu dozd|v zlqv1 Lq wkh h{shulphqw/ wklv zdv lpsohphqwhg
e| dvvxplqj wkdw li wkh xqlqiruphg sod|hu fkrvh fdswxuh/ wkh lqiruphg sod|hu zrxog
dxwrpdwlfdoo| zlq/ hduqlqj wkh ydoxh rq wkhlu +idfh0grzq, fdug zkloh wkh xqlqiruphg
sod|hu hduqhg }hur1
e
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Ghqlwh Hqwlwohphqw Surwhfwhg e| d Oldelolw| Uxoh1 Lq wklv wuhdwphqw/

wkh hqwlwohphqw djdlq ehorqjv wr wkh lqiruphg sod|hu/ exw wkh ohjdo uhjlph doorzv wkh
xqlqiruphg sod|hu wr fdswxuh surylghg vkh sd|v gdpdjhv htxdo wr wkh h{shfwhg ydoxh
ri wkh remhfw wr wkh lqiruphg sod|hu1 Lq wkh h{shulphqw/ wklv uxoh zdv rshudwlrqdol}hg
e| dvvxplqj wkdw li wkh xqlqiruphg sod|hu fdswxuhv/ vkh zlqv/ hduqlqj wkh ydoxh ri khu
fdug +';,/ ohvv wkh h{shfwhg +udwkhu wkdq dfwxdo, ydoxh ri wkh lqiruphg sod|hu*v fdug/
zklfk htxdov '919: rq rxu sdudphwulf dvvxpswlrqv1 Wkxv d fdswxuh pryh hduqhg wkh
xqlqiruphg sod|hu '4166 dqg wkh lqiruphg sod|hu '919:1

Shuihfw Edodqflqj +Shuihfw Frqwlqjhqw Hqwlwohphqw,1 Lq wklv wuhdwphqw/

wkh hqwlwohphqw lv frqwlqjhqw xsrq wkh ydoxdwlrqv ri wkh sod|huv1 Khuh/ zh dvvxph
wkh frxuw edodqfhv shuihfwo|1 Lq wkh h{shulphqw/ li wkh xqlqiruphg sod|hu fdswxuhv/
wkh lqiruphg sod|hu uhyhdov klv fdug/ dqg wkh sod|hu zlwk wkh kljkhu0ydoxhg fdug zlqv/
hduqlqj wkdw dprxqw lq grooduv1 Wkh rwkhu sod|hu hduqv }hur1

Lpshuihfw Edodqflqj +Lpshuihfw Frqwlqjhqw Hqwlwohphqw,1 Lq wklv wuhdw0
phqw/ wkh hqwlwohphqw lv djdlq frqwlqjhqw xsrq wkh ydoxdwlrqv ri wkh sod|huv/ exw zh
dvvxphg dq lpshuihfw edodqflqj surfhvv1 Dv ghvfulehg deryh/ li wkh ydoxdwlrqv duh
wrr glhuhqw/ wkdw lv/ wkh lqiruphg sod|hu*v ydoxdwlrq lv o @ 7> wkhq wkh frxuw dozd|v
ghflghv lq idyru ri wkh xqlqiruphg sod|hu1 Krzhyhu/ li wkh ydoxdwlrqv duh forvh/ wkhuh
lv vrph udqgrpqhvv lqwurgxfhg lqwr wkh surfhvv1 Li wkh lqiruphg sod|hu*v ydoxdwlrq
lv p @ 9/ wkhq wkh xqlqiruphg sod|hu zlqv zlwk suredelolw| @ 4291 Li wkh lqiruphg
sod|hu*v ydoxdwlrq k @ 43/ wkhq wkh xqlqiruphg sod|hu zlqv zlwk suredelolw| @ 82691
Dv deryh/ zkhq wkh xqlqiruphg sod|hu fkrvh fdswxuh/ wkh lqiruphg sod|hu uhyhdohg
khu fdug1 Wkhq/ li qhfhvvdu| +l1h1 iru lqiruphg sod|hu fdug ydoxh htxdo wr 9 ru 43, wzr
glfh zhuh uroohg wr ghwhuplqh wkh zlqqhu1 Wkh zlqqhu hduqhg wkh ydoxh rq khu fdug
dqg wkh orvhu hduqhg qrwklqj1
Doo vxemhfwv zhuh Xqlyhuvlw| ri Shqqv|oydqld
xqghujudgxdwh ru judgxdwh vwxghqwv1 67/ 69/ 63 dqg 477 vxemhfwv sduwlflsdwhg lq wkh
irxu wuhdwphqwv deryh/ uhvshfwlyho|1 Wkh qdo wuhdwphqw kdv dq lqfuhdvhg vxemhfw
vl}h wr frxqwhudfw wkh dgglwlrq ri udqgrpqhvv lq wkh h {shulphqw1 Vxemhfwv zhuh
jlyhq zulwwhq lqvwuxfwlrqv zklfk zhuh dovr uhdg dorxg wr fuhdwh frpprq lqirupdwlrq1
Frpsohwh lqvwuxfwlrqv fdq eh irxqg lq Dsshqgl{ D1 Vxemhfwv zhuh dvvljqhg wr d
uroh +xqlqiruphg sod|hu ru lqiruphg sod|hu, dqg nhsw wkh vdph uroh wkurxjkrxw wkh
h{shulphqw1 Lq dq h{shulphqwdo vhvvlrq sduwlflsdqwv sod|hg wkh vdph jdph pxowlsoh
wlphv/ hdfk djdlqvw d glhuhqw rssrqhqw1 Zh xvhg d }lsshu pdwfklqj dojrulwkp/ vr qrw
rqo| zdv hdfk pdwfklqj rqh0vkrw/ frqwdplqdwlrq hhfwv zhuh dyrlghg dv zhoo1 Vxemhfwv
lq doo wuhdwphqw sod|hg 4; jdphv hdfk djdlqvw glhuhqw frxqwhusduwv1 Ghvfulswlyh
vwdwlvwlfv zloo uhsruw wkh uhvxowv ri doo wkh jdphv/ dowkrxjk vwdwlvwlfdo whvwv zloo xvh
wkh pruh frqvhuydwlyh phdvxuh ri rqh revhuydwlrq shu vxemhfw1 Dw wkh hqg ri wkh
h{shulphqwdo vhvvlrq/ zh fkrvh rqh wuldo dw udqgrp wr sd| lq uhdo prqh|1
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Dw wkh wlph wkh sod|huv kdg wr pdnh wkhlu ghflvlrqv/ wkh| idfhg wkh jdph erdug
zklfk orrnhg olnh Iljxuh 41
^Lqvhuw Iljxuh 4 derxw khuh`
Iluvw/ wkh xqlqiruphg sod|hu +Sod|hu Xs, vkxhg wkh wkuhh fdugv idfh grzq/ dqg
wkh lqiruphg sod|hu +Sod|hu Grzq, fkrvh rqh/ orrnhg dw lw/ dqg sxw lw idfh grzq rq
wkh ghvn1 Wkhq wkh xqlqiruphg sod|hu pryhg e| flufolqj hlwkhu fdswxuh/ dw zklfk
srlqw wkh lqiruphg sod|huv fdug zdv vkrzq dqg wkh uxohv ri wkh jdph ghwhuplqhg wkh
hduqlqjv/ ru rhu/ dw zklfk srlqw wkh xqlqiruphg sod|hu pdgh dq rhu wr wkh lqiruphg
sod|hu wr ex| klv fdug e| zulwlqj lw lq wkh vsdfh surylghg1 Wkh lqiruphg sod|hu wkhq
dffhswhg ru uhmhfwhg wkh rhu e| lqglfdwlqj wkhlu fkrlfh rq wkh jdph erdug1 Li wkh
rhu zdv dffhswhg/ wkh jdph hqghg zlwk hduqlqjv dv ghvfulehg deryh1 Li wkh rhu zdv
uhmhfwhg/ wkh glvfrxqw idfwru zdv lpsrvhg dqg wkh xqlqiruphg sod|hu ghflghg ehwzhhq
fdswxulqj zlwk wkh vdph uxohv dv ehiruh ru frqfhglqj +hduqlqj d qrplqdo dprxqw ri
832f,1
Wkh htxloleuld ri wkhvh jdphv duh fkdudfwhul}hg lq Vhfwlrq 5 deryh dqg zloo vhuyh
dv rxu suhglfwlrqv iru sod|1 Wkh qh{w vhfwlrq suhvhqwv wkrvh suhglfwlrqv pruh irupdoo|
dv k|srwkhvhv/ dqg fkdudfwhul}hv wkh uhvxowv1

g -jt,|t
Lq wklv vhfwlrq zh suhvhqw wzr w|shv ri h{shulphqwdo uhvxowv1 Wkh uvw vxevhfwlrq
ghvfulehv wkh uhvxowv iurp hdfk wuhdwphqw dqg frpsduhv wkhp zlwk wkh htxloleulxp
suhglfwlrqv1 Wkh vhfrqg vxevhfwlrq frpsduhv wkh h{shulphqwdo uhvxowv ehwzhhq wuhdw0
phqwv dqg pruh forvho| dgguhvvhv wkh txhvwlrq ri wkh lpsdfw ri ydu|lqj uhjlphv1

7141 Zlwklq0Wuhdwphqw Uhvxowv1 Lq wklv vxevhfwlrq zh jhqhudwh k|srwkhvhv

edvhg rq wkh htxloleulxp suhglfwlrqv ri hdfk jdph1 Krzhyhu/ pdq| ri wkhvh suhglf0
wlrqv duh hqgsrlqw suhglfwlrqv +h1j1 wkh xqlqiruphg sod|hu dozd|v rhuv wr ex| wkh
lqiruphg sod|huv fdug,/ wkxv wkh| fdqqrw eh vwdwlvwlfdoo| whvwhg1 Vwdwlvwlfdo whvwv ri
glhuhqfhv ehwzhhq wuhdwphqwv duh surylghg lq wkh qh{w vxevhfwlrq1

Ghqlwh Hqwlwohphqw Surwhfwhg e| d Surshuw| Uljkw1 Wkh htxloleulxp
lq wklv wuhdwphqw lqyroyhv=
K4= Wkh xqlqiruphg sod|hu dozd|v rhuv wr ex| wkh lqiruphg sod|huv fdug>
K5= Wkh xqlqiruphg sod|hu dozd|v rhuv '6133>
K6= Wkh lqiruphg sod|hu dffhswv zkhq klv sulydwh ydoxh lv orz +7, ru phglxp +9,
+99( ri wkh wlph,> dqg/
K7= Zkhq dq lqiruphg sod|hu uhmhfwv/ wkh xqlqiruphg sod|hu dozd|v frqfhghv1
Wkh gdwd iurp wkh h{shulphqw duh frqvlvwhqw zlwk wkhvh suhglfwlrqv1
Uhvxow 4= Lq <3( ri wkh jdphv/ wkh xqlqiruphg sod|hu rhuhg wr ex| +46;2487,1
Wklv uhvxow lv frqvlvwhqw zlwk htxloleulxp sod|1
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Uhvxow 5= Wkh dyhudjh xqlqiruphg sod|hu rhu zdv '61;3 +vwdqgdug ghyldwlrq
4146,1 Dowkrxjk wkh rhuv pdgh e| wkh xqlqiruphg sod|huv zhuh vrphzkdw kljkhu
wkdq h{shfwhg/ 6;( ri wkhvh rhuv zhuh h{dfwo| '7/ dq htxdo vsolw ri wkh '; surw wkh
xqlqiruphg sod|hu zrxog hduq1 Zh frqmhfwxuh wkdw hyhq wkh fdug0jdph lpsohphqwd0
wlrq ri rxu h{shulphqwdo ghvljq zdv qrw hqrxjk wr ryhufrph wkh vrfldo qrup wrzdug
idlu glylvlrqv lq edujdlqlqj jdphv +vhh Urwk/ 4<<8 iru d uhylhz ri rwkhu h{shulphqwv
zklfk ghvfuleh wklv qrup,1
Uhvxow 6= Lqiruphg sod|huv dffhswhg ;4( ri wkh wlph1 Wklv lv vrphzkdw kljkhu
wkdq wkh 99( ri wkh wlph zh h{shfwhg lqiruphg sod|huv wr dffhsw> lq sduw fdxvhg e|
wkh kljkhu rhuv ehlqj pdgh1
Uhvxow 7= Zkhq lqiruphg sod|huv uhmhfwhg/ wkh xqlqiruphg sod|hu frqfhghg <9(
ri wkh wlph +58259,1 Lq wklv wuhdwphqw/ wkh xqlqiruphg sod|hu orvw dxwrpdwlfdoo| zkhq
fkrrvlqj wr fdswxuh/ vr zh h{shfwhg udwlrqdo vxemhfwv zrxog fkrrvh wr frqfhgh dqg
hduq 832f udwkhu wkdq fdswxulqj dqg hduqlqj 31 Doprvw doo vxemhfwv lq wklv srvlwlrq
fkrvh wr gr vr1

Ghqlwh Hqwlwohphqw Surwhfwhg e| d Oldelolw| Uxoh1 Wkh htxloleulxp ri
wklv wuhdwphqw lqyroyhv=
K4= Wkh xqlqiruphg sod|hu dozd|v rhuv wr ex| wkh lqiruphg sod|hu*v fdug>
K5= Wkh xqlqiruphg sod|hu dozd|v rhuv '6166>
K6= Wkh lqiruphg sod|hu dozd|v dffhswv>
Wkh gdwd iurp wkh h{shulphqw duh dovr frqvlvwhqw zlwk wkhvh suhglfwlrqv=
Uhvxow 4= Lq <<( ri wkh jdphv/ wkh xqlqiruphg sod|hu rhuhg wr ex| +4972499,1
Wklv uhvxow lv frqvlvwhqw zlwk htxloleulxp sod|1
Uhvxow 5= Wkh dyhudjh xqlqiruphg sod|hu rhu zdv '61<9 +vwg1 ghy1 31:5,1 Djdlq/
zh irxqg rhuv vrphzkdw kljkhu wkdq h{shfwhg/ shukdsv gxh wr frqfhuqv iru idluqhvv1
Iliw|0qlqh shufhqw ri wkhvh rhuv h{dfwo| htxdoohg '71
Uhvxow 6= Lqiruphg sod|huv dffhswhg rhuv ;;( ri wkh wlph +4772497,1 Wklv uhvxow
lv dovr frqvlvwhqw zlwk htxloleulxp sod|1
Shuihfw Edodqflqj +Shuihfw Frqwlqjhqw Hqwlwohphqw,1 Wkh htxloleulxp ri
wklv wuhdwphqw lqyroyhv=
K4= Wkh xqlqiruphg sod|hu dozd|v fdswxuhv lpphgldwho|1
Wkh gdwd iurp wkh h{shulphqw duh frqvlvwhqw zlwk wklv suhglfwlrq=
Uhvxow 4= Lq ;6( ri wkh jdphv/ wkh xqlqiruphg sod|hu fdswxuhg lpphgldwho|
+44;2475,1 Frqvlvwhqw zlwk wkh wkhru|/ d shuihfw frxuw v|vwhp vxssodqwv sulydwh
edujdlqlqj1
Lpshuihfw Edodqflqj +Lpshuihfw Frqwlqjhqw Hqwlwohphqw,1 Wkh htxlole0

ulxp ri wklv wuhdwphqw lqyroyhv=
K4= Wkh xqlqiruphg sod|hu dozd|v rhuv wr ex| wkh lqiruphg sod|huv fdug>
K5= Wkh xqlqiruphg sod|hu dozd|v rhuv '5183>
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K6= Wkh lqiruphg sod|hu dffhswv zkhq klv sulydwh ydoxh lv orz +7, ru phglxp +9,
+99( ri wkh wlph,>
K7= Zkhq wkh lqiruphg sod|hu uhmhfwv/ wkh xqlqiruphg sod|hu fdswxuhv1
H{shulphqwdo uhvxowv zhuh iduwkhvw iurp htxloleulxp lq wklv wuhdwphqw1 Lq sdu0
wlfxodu/ zh qg=
Uhvxow 4= Lq 8<( ri wkh jdphv/ wkh xqlqiruphg sod|hu rhuhg wr ex| +:8<245;5,1
Zkloh wkh pdmrulw| ri jdphv lqyroyhg xqlqiruphg sod|hu wu|lqj wr ex|/ wklv qxpehu
lv vrphzkdw idu iurp wkh htxloleulxp suhglfwlrq1 Wkhuh duh wzr srvvleoh h{sodqd0
wlrqv iru wkh uhodwlyh idloxuh wr ex| lq wklv wuhdwphqw1 Wkh uvw lv wkdw wkh glhuhqfh
ehwzhhq h{shfwhg sd|r ri wklv htxloleulxp dqg wkh lpphgldwh fdswxuh rswlrq zdv
uhodwlyho| vpdoo +'61;8 yhuvxv '617;,1 Wkh sdudphwhuv zhuh fkrvhq lq rughu wr pd{l0
pl}h wkh glhuhqfh ehwzhhq wuhdwphqwv/ qrw wr vwurqjo| ghwhuplqh dq htxloleulxp lq
wklv sduwlfxodu wuhdwphqw1 Krzhyhu/ vxemhfwv zkr zhuh ghedwlqj ehwzhhq wkh wzr pd|
kdyh irxqg uhdvrqv wr fkrrvh fdswxuh1 Vhfrqg/ wkh glfh uroo lq wkh fdswxuh vfhqdulr
pd| kdyh lqxhqfhg vxemhfwv ghflvlrqv1 Suhylrxv uhvhdufk lq sv|fkrorj| kdv ghprq0
vwudwhg wkdw vxemhfwv rffdvlrqdoo| vxhu iurp dq looxvlrq ri frqwuro/ eholhylqj wkdw
wkh| fdq dhfw wkh uroo ri d glh ru wkdw wkh| duh xqxvxdoo| oxfn|1 +Vhh/ h1j1/ Suhvvrq
dqg Ehqdvvl 4<<9,1 Li vxemhfwv lq wklv h{shulphqw eholhyhg wkdw wkh glfh uroo zrxog
lqhylwdeo| idoo wkhlu zd|/ wkh| pd| kdyh ehhq pruh hdjhu wr fdswxuh wkdq h{shfwhg1
Uhvxow 5= Wkh xqlqiruphg sod|hu*v dyhudjh rhu zdv '6187 +vwg1 ghy1 31<7,1
Dv lq suhylrxv wuhdwphqwv/ zh vxvshfw wkh idluqhvv qrup ohdgv wr kljkhu rhuv wkdq
suhglfwhg1 Wkluw|0vl{ shufhqw ri wkhvh rhuv zhuh h{dfwo| '71
Uhvxow 6= Lqiruphg sod|huv dffhswhg rhuv 89( ri wkh wlph +7562:8<,1 Wklv uhvxow
lv qrw wrr idu iurp wkh suhglfwhg 99( dffhswdqfh udwh1
Uhvxow 7= Lq ;3( ri wkh jdphv/ wkh xqlqiruphg sod|hu fdswxuhg lq uhvsrqvh wr
d uhmhfwhg rhu1 Wklv uhvxow lv txlwh frqvlvwhqw zlwk wkh htxloleulxp suhglfwlrq ri
dozd|v fdswxuh diwhu d uhmhfwlrq1
Vxppdu| ri Zlwklq0Wuhdwphqw Uhvxowv1 Ryhudoo/ wkh h{shulphqw jhqhu0
dwhg sod| vxusulvlqjo| forvh wr wkh htxloleulxp1 Lq wkh uvw wkuhh wuhdwphqwv zh re0
vhuyhg xqlqiruphg sod|hu dfwlrqv txlwh forvh wr wkh suhglfwlrq/ dowkrxjk rhuv zhuh
vrphzkdw kljkhu wkdq h{shfwhg/ shukdsv gxh wr idluqhvv frqvlghudwlrqv1 Lqiruphg
sod|hu ehkdylru zdv dovr h{wuhpho| uholdeoh1
Lq wkh irxuwk wuhdwphqw +lpshuihfw edodqflqj,/ krzhyhu/ ehkdylru zdv ixuwkhu iurp
htxloleulxp1 Lq sduwlfxodu/ xqlqiruphg sod|huv zhuh pruh zloolqj wr fdswxuh wkdq zdv
suhglfwhg e| wkh prgho1 Zh dwwulexwh wklv uhvxow wr wkh udqgrpqhvv lqkhuhqw lq wklv
wuhdwphqw dqg d fruuhvsrqglqj looxvlrq ri frqwuro dprqj xqlqiruphg sod|huv1

Wklv vxevhfwlrq surylghv vrph vwdwlvwlfdo
frpsdulvrqv ri ehkdylru dfurvv wuhdwphqwv1 Wkhvh frpsdulvrqv duh sduwlfxoduo| lq0
whuhvwlqj/ dv wkh| hqdeoh xv wr gudz frqfoxvlrqv derxw wkh frvwv dqg ehqhwv ri wkh
glhuhqw ohjdo uhjlphv iurp revhuyhg +lq dgglwlrq wr wkhruhwlfdoo| suhglfwhg, ehkdy0
lru1 Wkhvh whvwv doorz xv wr frpsduh qrw mxvw wkh srlqw suhglfwlrqv ri wkh wuhdwphqwv/
7151

Uhvxowv Dfurvv Wuhdwphqwv1

.!Vji6jA|B, -jt,|t NA Bi}BAA} Aaji ,|jiAB|j iNVji|+ -}|t -j}6jt45
exw wkh frpsdudwlyh vwdwlfv ehwzhhq wkh wuhdwphqwv1

Wkxv/ iru h{dpsoh/ zh fdq

lqfrusrudwh wkh dprxqw ri qrlvh hdfk ohjdo uhjlph ehkdylrudoo| jhqhudwhv lqwr rxu
frpsdulvrqv dqg frqfoxvlrqv1

Frpsdulqj rxu htxloleulxp suhglfwlrqv
ri wkh irxu wuhdwphqwv/ zh jhqhudwh rxu k|srwkhvlv ri wkh frpsdulvrqv ehwzhhq wkhp1
Lq sduwlfxodu/ zh suhglfw wkdw wkh dprxqw ri uvw pryh fdswxuh revhuyhg lq wkh shuihfw
edodqflqj wuhdwphqw zloo eh vljqlfdqwo| kljkhu wkdq lq wkh rwkhu wkuhh1
K4= Su+shulrg rqh fdswxuh m surshuw| uljkwv hqwlwohphqw, @Su+shulrg rqh fdswxuh m
gdpdjhv hqwlwohphqw, @ Su+shulrg rqh fdswxuh m lpshuihfw edodqflqj, @ 3 ? Su+shulrg
rqh fdswxuh m shuihfw edodqflqj, @ 41
Zh fdq xvh d w0whvw ri sursruwlrqv wr frpsduh wkh sursruwlrq ri fdswxulqj pryhv lq
hdfk wuhdwphqw1 Zh qg uhvxowv txlwh frqvlvwhqw zlwk rxu k|srwkhvlv1 D Dv suhglfwhg/
zh qg wkdw wkh sursruwlrq ri xqlqiruphg sod|huv zkr fdswxuhg lq wkh uvw pryh lv
vljqlfdqwo| pruh lq wkh shuihfw edodqflqj wuhdwphqw wkdq lq dq| ri wkh rwkhu wkuhh
wuhdwphqwv +s?1334 iru doo frpsdulvrqv,1 Krzhyhu/ zh dovr qg vrph dgglwlrqdo/
xqk|srwkhvl}hg glhuhqfhv ehwzhhq wkh wuhdwphqwv1
Zh qg vljqlfdqwo| ohvv fdswxulqj ehkdylru lq wkh gdpdjhv hqwlwohphqw wuhdwphqw
+4(, wkdq lq wkh surshuw| uljkwv hqwlwohphqw wuhdwphqw +43(, ru lq wkh lpshuihfw
edodqflqj wuhdwphqw +87(, +s?1334 iru erwk frpsdulvrqv,1 Zh dovr qg d vljqlfdqw
glhuhqfh ehwzhhq xqlqiruphg sod|hu fdswxulqj ehkdylru lq wkh gdpdjhv hqwlwohphqw
dqg lpshuihfw edodqflqj wuhdwphqwv +s?1334,1
Zkloh wkh frpsdudwlyh vwdwlfv suhglfwlrqv ri ehkdylru lq wkhvh irxu wuhdwphqwv lv dv
suhglfwhg/ wkhuh duh dovr vrph xqsuhglfwhg glhuhqfhv ehwzhhq wkh wuhdwphqwv1 Wkhvh
xqdqwlflsdwhg glhuhqfhv kdyh lpsruwdqw srolf| lpsolfdwlrqv/ glvfxvvhg lq Vhfwlrq 8
ehorz1
Iluvw Vwdjh Ehkdylru=

Fdswxulqj1

Vhfrqg Vwdjh Ehkdylru= Dffhswlqj Rhuv1

Rqo| wkuhh ri wkh wuhdwphqwv*

htxloleuld suhglfw wkh jdph zloo uhdfk wkh vhfrqg vwdjh1

Ri wkrvh wuhdwphqwv/ wkh

htxloleuld suhglfw=

K4= Su+s dffhswhg m oldelolw| uxoh hqwlwohphqw, @ 4 A Su+s dffhswhg m surshuw|
uljkw hqwlwohphqw, @ Su+s dffhswhg m lpshuihfw edodqflqj hqwlwohphqw, @ 1991
Wkh vdph w0whvw ri sursruwlrq djdlq qgv uhvxowv frqvlvwhqw zlwk wklv suhglf0
wlrq1 Wkh sursruwlrq ri dffhswdqfhv lq wkh gdpdjhv hqwlwohphqw frqglwlrq +;;(,
lv +doprvw, vljqlfdqwo| kljkhu wkdq wkdw lq wkh surshuw| uljkwv hqwlwohphqw +;4(,
frqglwlrq +s@138:, dqg vljqlfdqwo| kljkhu wkdq wkh lpshuihfw edodqflqj frqglwlrq
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+89(/ s?1334,1 Krzhyhu/ zh dovr qg d vljqlfdqw glhuhqfh ehwzhhq dffhswdqfhv lq
wkh surshuw| uljkwv hqwlwohphqw dqg wkh lpshuihfw edodqflqj frqglwlrqv +s ?1334,1 Dv
lq wkh uvw dqdo|vlv/ zkloh zh qg wkh suhglfwhg frpsdudwlyh vwdwlfv glhuhqfhv/ zh
dovr qg dgglwlrqdo/ xqdqwlflsdwhg glhuhqfhv zlwk lpsruwdqw lpsolfdwlrqv1
Vhfrqg Vwdjh Ehkdylru= Frqfhglqj1
Lq wzr ri wkh irxu wuhdwphqwv/ wkh
htxloleulxp suhglfwlrq lqyroyhv d qdo pryh e| wkh xqlqiruphg sod|hu1 Lq sduwlfxodu/
lq wkh surshuw| uljkwv hqwlwohphqw wuhdwphqw/ wkh htxloleulxp suhglfwv wkdw doo xqlq0
iruphg sod|huv uhdfklqj wklv vwdjh zloo frqfhgh li khu rhu lv uhmhfwhg/ zkloh lq wkh
lpshuihfw edodqflqj wuhdwphqw/ wkh htxloleulxp suhglfwv wkdw doo xqlqiruphg sod|huv
zloo fdswxuh li wkh jdph uhdfkhv wklv vwdjh1
K4= Su+frqfhgh m surshuw| uljkwv hqwlwohphqw, @ 4 A Su+frqfhgh m lpshuihfw
edodqflqj hqwlwohphqw, @ 3
Wkh vdph w0whvw ri sursruwlrqv qgv uhvxowv vwurqjo| frqvlvwhqw zlwk wklv suh0
glfwlrq1 Wkh sursruwlrq ri frqfhvvlrqv lq wkh surshuw| uljkwv hqwlwohphqw frqglwlrq
+<9(, lv vljqlfdqwo| kljkhu wkdq wkdw sursruwlrq lq wkh lpshuihfw edodqflqj wuhdw0
phqw +4<(/ s?1334,1

Wkhvh uhvxowv whvw wkh frpsdu0
dwlyh vwdwlfv ri wkh wkhru|1 Ryhudoo/ wkh| duh h{wuhpho| frqvlvwhqw> hyhu| glhuhqfh
ehwzhhq wkh wuhdwphqwv zklfk zdv k|srwkhvl}hg zdv lq idfw revhuyhg1
Krzhyhu/ zh dovr revhuyhg vrph xqk|srwkhvl}hg glhuhqfhv ehwzhhq wkh wuhdw0
phqwv1 Wkhvh uhvxowv vxjjhvw wkdw wkh fkrlfh ri surshuw| uljkwv uhjlphv pd| kdyh
xqdqwlflsdwhg ehkdylrudo frqvhtxhqfhv1 Wkh| dovr uhlqirufh wkh lpsruwdqfh ri xv0
lqj h{shulphqwv lq frpelqdwlrq zlwk wkhru| lq rughu wr vwxg| wkhvh txhvwlrqv e|
ghprqvwudwlqj zkdw h{shulphqwv fdq dgg wr wkh glvfxvvlrq1 Vrph h{sodqdwlrqv iru
wkh xqk|srwkhvl}hg glhuhqfhv duh rxwolqhg lq wkh qh{w/ frqfoxglqj/ vhfwlrq1
Vxppdu| ri Ehwzhhq0Wuhdwphqw Uhvxowv1

F NAW,tNA BAa $tWttNA
Shukdsv wkh fhqwudo lpsolfdwlrq ri rxu h{shulphqwdo uhvxowv lv wkdw wkh zd| lq zklfk
wkh odz ghqhv surshuw| uljkwv vwurqjo| lqxhqfhv wkh sulydwh fkrlfh ehwzhhq edujdlq0
lqj iru frqvhqvxdo h{fkdqjh dqg wdnlqj zlwkrxw frqvhqw1 Hyhu vlqfh Frdvh*v +4<93,
ruljlqdo lqvljkw wkdw %h{whuqdolwlhv% sureohpv rffxu ehfdxvh ri d idloxuh wr ghqh dqg
dvvljq ohjdo hqwlwohphqwv +hlwkhu wr kdup ru wdnh/ ru wr eh iuhh ri kdup, wkhuh kdv
ehhq d whqghqf| zlwklq wkh odz dqg hfrqrplfv olwhudwxuh wr dvvxph wkdw wklv lv suhww|
pxfk doo wkdw hfrqrplvwv kdyh wr vd| derxw wkh sureohp= dv orqj dv surshuw| uljkwv
duh dvvljqhg/ h{fkdqjh zloo rffxu1 Hyhq wkh uhfrjqlwlrq wkdw lqfrpsohwh lqirupd0
wlrq dqg rwkhu wudqvdfwlrq frvwv pd| fdxvh wkh euhdngrzq ru lqhflhqf| ri h{fkdqjh
kdv ohg wr ihz irupdo suhglfwlrqv +vhh D|uhv dqg Wdooh| 4<<8/ dqg Mrkqvwrq 4<<8,
uhjduglqj krz vxfk sureohpv pljkw eh uhphglhg e| wkh odz1 Rxu uhvxowv lqglfdwh
wkdw dowhuqdwlyh ohjdo dssurdfkhv wr ghqlqj dqg surwhfwlqj hqwlwohphqwv ohdg wr gud0
pdwlf glhuhqfhv lq ehkdylru1 Doo ri wkh glhuhqfhv suhglfwhg e| rxu htxloleulxp
prgho zhuh revhuyhg h{shulphqwdoo|1 Wkh uroh sod|hg e| ohjdo xqfhuwdlqw| lq dowhulqj
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suhglfwhg dqg revhuyhg ehkdylru zdv hvshfldoo| vljqlfdqw1 Dv suhglfwhg/ xqghu wkh
shuihfw edodqflqj uhjlph ~ zkhuh wkh ohjdo frqwhvw zdv vxfk wkdw wkh sduwlhv frxog
frxqw rq wkh kljkhu0ydoxlqj sduw| jhwwlqj wkh hqwlwohphqw ~ wkh odz vxssodqwhg sulydwh
edujdlqlqj/ lqgxflqj dq lpphgldwh xqfrqvhqwhg wdnlqj1 Zkhq huuru zdv lqwurgxfhg
lqwr wkh ohjdo frqwhvw ~ vxfk wkdw wkh kljkhu0ydoxlqj sduw| kdg d kljk fkdqfh ri lq
idfw orvlqj wkh frqwhvw dqg qrw jhwwlqj wkh hqwlwohphqw ~ wkh xqlqiruphg sduw| edu0
jdlqhg xqghu d fuhgleoh wkuhdw wr wdnh1 Hvshfldoo| lq uhodwlyh whupv/ eoxuulqj xs
wkh hqwlwohphqw pdgh wkh wkuhdw wr wdnh pxfk pruh fuhgleoh wkdq xqghu d ghqlwh
hqwlwohphqw surwhfwhg djdlqvw xfrqvhqwhg wdnlqj= zkloh frqfhvvlrq iroorzhg <9( ri
wkh wlph zkhq dq rhu wr ex| vxfk d ghqlwh hqwlwohphqw zdv uhmhfwhg/ frqfhvvlrq
rffxuuhg zlwk rqo| d 4<( iuhtxhqf| zkhq dq rhu wr ex| d frqwlqjhqw hqwlwohphqw
zdv uhixvhg1
Rxu uhvxowv vxjjhvw wkdw ohjdo irup ~ zkhwkhu wkh doorfdwlrq ri wkh hqwlwohphqw
lv pdgh fhuwdlq h{ dqwh/ ru lqvwhdg ghshqgv rq wkh rxwfrph ri dq h{ srvw frqwhvw
~ pd| eh d pruh lpsruwdqw ghwhuplqdqw ri wkh sulydwh fkrlfh ehwzhhq wdnlqj dqg
edujdlqlqj wkdq lv wkh ohjdo uhphg| iru wdnlqj zlwkrxw frqvhqw1 Dv suhglfwhg/ zh
irxqg wkdw zkhq wkh hqwlwohphqw zdv fohduo| ghqhg dqg dvvljqhg h{ dqwh/ edujdlqlqj
rffxuuhg uhjdugohvv ri wkh uhphg|1 Lqghhg/ wr wkh h{whqw wkdw wkhuh zdv d glhuhqfh/
surwhfwlqj wkh hqwlwohphqw zlwk d uhodwlyho| zhdn gdpdjhv uhphg| +gdpdjhv htxdo wr
dyhudjh kdup, dfwxdoo| ghfuhdvhg wkh suredelolw| ri dq xqfrqvhqwhg wdnlqj +wr d phuh
4(, uhodwlyh wr wkh olnholkrrg ri d wdnlqj xqghu devroxwh surwhfwlrq ri wkh hqwlwohphqw1
Wklv uhvxowv frqwudglfwv d fhqwudo vxssrvlwlrq ri wkh surshuw| uljkwv 2 oldelolw| uxoh
iudphzrun vhw rxw e| Fdodeuhvl dqg Phodphg +4<:5,/ zklfk lv wkdw surwhfwlqj dq
hqwlwohphqw rqo| zlwk gdpdjhv dqg lq hhfw jlylqj wkh rwkhu sod|hu dq rswlrq wr ex|
dw d mxglfldoo| {hg sulfh +e| wdnlqj dqg sd|lqj gdpdjhv, lq idfw wuljjhuv wkh h{huflvh
ri wkdw rswlrq1 Jlyhq rxu fkrvhq sdudphwhuv/ zh suhglfwhg wkdw wklv rswlrq zrxog
qrw eh h{huflvhg/ dqg lq idfw lw qhyhu zdv1
Lq dgglwlrq/ zh ghprqvwudwh vrph xqk|srwkhvl}hg glhuhqfhv ehwzhhq wkhvh wuhdw0
phqwv1 Wkhvh glhuhqfhv kljkoljkw wkh lpsruwdqfh ri frpelqlqj h{shulphqwdo dqg
ehkdylrudo revhuydwlrq zlwk wkhruhwlfdo prgholqj1 Wkhvh uhvxowv jlyh xv qhz dqg
lpsruwdqw lqvljkw lqwr wkh xqdqwlflsdwhg lpsdfw ri glhuhqw ohjdo uhjlphv1
Rqh ri wkh uhvxowv zklfk zdv revhuyhg exw qrw suhglfwhg zdv wkh vljqlfdqw whq0
ghqf| iru wkh kroghu ri d fhuwdlq hqwlwohphqw wr eh vljqlfdqwo| pruh zloolqj wr vhoo
lw +rhuv zhuh dffhswhg zlwk dq ;4( iuhtxhqf|, wkdq zdv wkh kroghu ri dq xqfhuwdlq/
h{ srvw hqwlwohphqw +zkhuh rhuv zhuh dffhswhg rqo| 89( ri wkh wlph,1 Hyhq dv wkh
lpshuihfw h{ srvw hqwlwohphqw lqfuhdvhg wkh suredelolw| wkdw dq rhu zrxog eh pdgh/
lw uhgxfhg wkh olnholkrrg wkdw wkh rhu zrxog eh dffhswhg1 Rqh h{sodqdwlrq iru wklv
uhvxow lv wkdw shrsoh duh dffxvwrphg wr edujdlqlqj ryhu remhfwv zklfk wkh| rzq iru
vxuh/ exw duh qrw dffxvwrphg wr ex|lqj dqg vhoolqj jdpeohv1 Lq sduwlfxodu/ wkh dfw ri
vhoolqj d jdpeoh lv rqh zklfk suhvhqwv d vwurqj rssruwxqlw| iru uhjuhw> li wkh jdpeoh
zrxog kdyh zrq wkhq wkh vhoohu lv zruvh r1 Suhylrxv sv|fkrorjlfdo uhvhdufk kdv
ghprqvwudwhg wkdw vxemhfwv duh uhoxfwdqw wr h{fkdqjh orwwhu| wlfnhwv/ hyhq zkhq wkh
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h{fkdqjh zdv dq hyhq rqh +wkh qhz wlfnhw kdg h{dfwo| wkh vdph suredelolwlhv dqg
sul}hv dv wkh rog, dqg zkhq d vpdoo prqhwdu| lqgxfhphqw zdv rhuhg1 Wkh dxwkruv
dwwulexwh wklv uhoxfwdqfh wr uhjuhw0dyrlgdqfh1 +Edu0Klooho dqg Qhwhu 4<<9,1
Wkh revhuyhg whqghqf| iru xqfhuwdlqw| lq wkh ghqlwlrq ri dq hqwlwohphqw wr erwk
lqfuhdvh wkh suredelolw| wkdw dq rhu zloo eh pdgh dqg wr ghfuhdvh wkh suredelolw| zlwk
zklfk lw lv dffhswhg kdv lpsruwdqw lpsolfdwlrqv iru hpslulfdo dqg h{shulphqwdo zrun
rq ohjdo glvsxwlqj ehkdylru1 Wkh prgho ri Sulhvw dqg Nohlq +4<;7,/ iru lqvwdqfh/
suhglfwv wkdw prylqj iurp h{ dqwh fhuwdlq ohjdo uljkwv wr h{ dqwh xqfhuwdlq uljkwv
vkrxog ghfuhdvh wkh udwh dw zklfk vhwwohphqw rhuv duh erwk pdgh dqg dffhswhg1 Rxu
revhuyhg uhvxow/ krzhyhu/ vxjjhvwv wkdw xqfhuwdlqw| +lq wkh irup ri eoxuulqj xs wkh
sodlqwl*v uljkw wr uhfryhu, pljkw dfwxdoo| lqfuhdvh wkh suredelolw| wkdw d vhwwohphqw
rhu zloo eh pdgh +e| wkh ghihqgdqw,/ hyhq dv lw ghfuhdvhv wkh suredelolw| wkdw wkh
rhu zloo eh dffhswhg zkhq pdgh1 D wdvn iru ixwxuh zrun lv wr ghylvh h{shulphqwdo
vhwwlqjv lq zklfk wklv lpsolfdwlrq pd| eh whvwhg1
Dv iru wkh srvvleoh lpsolfdwlrqv ri rxu suhglfwhg uhvxowv/ lw ehduv hpskdvlv wkdw
zh glg qg/ dv suhglfwhg/ wkdw edujdlqlqj rffxuv xqghu erwk ghqlwh dqg +lpshuihfw,
frqwlqjhqw hqwlwohphqwv1 Lw lv wkhruhwlfdoo| srvvleoh +vhh Mrkqvwrq 4<<8, wkdw d pryh
iurp ghqlwh wr eoxuu| hqwlwohphqwv pd| dfwxdoo| hqkdqfh edujdlqlqj hflhqf| e|
holplqdwlqj wkh lqfhqwlyh wr xvh frvwo| ghod| dv d vfuhhqlqj phfkdqlvp1 Rxu fkrvhq
sdudphwhuv glg qrw jhqhudwh dq htxloleulxp lqyroylqj frvwo| ghod|/ dqg wklv sduwlf0
xodu hflhqf| uhvxow uhpdlqv wr eh h{soruhg lq ixwxuh zrun1 Krzhyhu/ wkh srvlwlyh
qglqjv iurp rxu h{shulphqwdo zrun wkxv idu kdyh d udqjh ri lpsruwdqw srwhqwldo
frqvhtxhqfhv iru wkh odz1 Edodqflqj whvwv duh xeltxlwrxv lq wkh odz ri surshuw|1
Wkh erxqgdulhv ri lqwhoohfwxdo surshuw| uljkwv/ iru h{dpsoh/ duh qrw jhqhudoo| {hg
lq d fohdu zd| h{ dqwh/ exw udwkhu duh ghwhuplqhg h{ srvw/ e| edodqflqj wkh kdup
wr wkh ruljlqdo lqyhqwru djdlqvw wkh ydoxh wr wkh +odwhu, xvhu1 +Vhh/ h1j1/ Phujhv dqg
Qhovrq 4<<3,1 Qrw rqo| duh sulydwh hqwlwohphqwv {hg e| qxlvdqfh odz*v edodqflqj
whvw1 Xqghu wkh Iliwk Dphqgphqw*v frqvwlwxwlrqdo frppdqg wkdw qr %sulydwh surs0
huw|% vkdoo eh wdnhq iru %sxeolf xvh zlwkrxw mxvw frpshqvdwlrq/% wkh jryhuqphqw*v
reoljdwlrq wr sd| gdpdjhv zkhq uhjxodwru| xvh uhvwulfwlrqv orzhu wkh ydoxh ri sulydwh
surshuw| kdv wudglwlrqdoo| ehhq ghwhuplqhg e| edodqflqj wkh ehqhw iurp djdlqvw wkh
kdup fdxvhg e| wkh jryhuqphqw uhjxodwlrq lq oljkw ri wkh sulydwh surshuw| rzqhu*v
uhdvrqdeoh h{shfwdwlrqv1S Zkloh rxu h{shulphqwv wr gdwh kdyh qrw ehhq ghvljqhg wr
fdswxuh wkh vlwxdwlrq ri d exgjhw0frqvwudlqhg jryhuqphqwdo dfwru/ wkh| gr vxjjhvw
wkdw e| hpsor|lqj vxfk dq lpshuihfw edodqflqj whvw wr ghwhuplqh zkhq d sulydwh
surshuw| rzqhu kdv dq hqwlwohphqw wr frpshqvdwlrq/ frxuwv pd| zhoo kdyh lqgxfhg
wkh jryhuqphqw wr edujdlq sulru wr uhjxodwlqj/ dqg wkdw d vkliw wr d pruh ghqlwh
S
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uljkw wr frpshqvdwlrq pljkw dfwxdoo| fxw wkh jryhuqphqw*v lqfhqwlyh wr edujdlq sulru
wr lpsohphqwlqj uhjxodwlrqv wkdw kdup sulydwh surshuw| kroghuv1
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